Various cellular responses of different shrimp haemocyte subpopulations to lipopolysaccharide stimulation.
Different haemocyte types have been reported to play diverse roles in immune defense of shrimp. To investigate the roles of the three haemocyte types [hyaline cells (HC), semigranular cells (SGC) and granular cells (GC)] of shrimp in immune responses against lipopolysaccharide (LPS), percentage, non-specific esterase activity (EA), reactive oxygen species (ROS) production and nitric oxide (NO) production of the three haemocyte subpopulations were analyzed in LPS-injected Penaeus monodon using flow cytometry. Results showed that percentage of HC increased after 3 h injection, and returned to the original level after 48 h. Proportion of SGC and GC reduced after 6-36 h and 3-12 h respectively, and recovered to the initial level after 48 and 24 h respectively. Loss of SGC and GC might be related to degranulation to release proPO system, and degranulation of GC seemed more sensitive to LPS stimulation. EA of both HC and SGC improved after 3-6 h injection, while EA of GC was induced after 3-24 h. No significant effect of LPS injection could be found in ROS production and NO production of HC. Enhanced ROS levels was observed in SGC and GC after 3-24 h and 3-36 h respectively, and NO production of SGC and GC improved after 3-48 h injection. These results demonstrated that SGC and GC possessed strong capabilities for LPS-induced EA, ROS production and NO production, while HC only displayed EA response to LPS, suggesting that GC and SGC play the main role in immune defense of shrimp against Gram-negative bacteria.